Evaluation of vaginal delivery systems containing 15[s]15-methyl PGF2alpha methyl ester.
Silicone vaginal delivery systems containing 15[S]15-methyl-PGF2alpha methyl ester have been evaluated in vitro, and in vivo in the rhesus monkey. Three types of vaginal devices have been formulated to contain different concentrations of drug. The cumulative amount of 15[s]15-methyl-PGF2alpha methyl ester released in vitro from a planar silicone rubber matrix was dependent upon the initial loading dose of the prostaglandin. Drug-containing vaginal rings were evaluated in early pregnant and mid-trimester pregnant monkeys. Within 10 min after ring administration there was an increase in the amplitude and frequency of contractions. In mid-trimester pregnant animals there was an initial increase in plasma progesterone and then a decrease following treatment, while there was a progressive decrease in plasma progesterone in early pregnant animals. All 6 mid-trimester pregnant monkeys treated with vaginal rings aborted. Pregnancy was terminated in 4 of 5 early pregnant monkeys treated with vaginal rings. Blood levels of 15-methyl-PGF2alpha rose rapidly to attain a peak 1 hr after treatment with vaginal rings. After the peak, plasma levels of 15-methul-PGF2alpha declined to a plateau which was fairly constant between 2 and 8 hr. Vaginal silicone-gelatin laminates containing 15[s]15-methyl-PGF2alpha methyl ester were also effective in causing an increase in uterine muscle activity and terminating pregnancy in mid-trimester in pregnant monkeys. Plasma progesterone also increased shortly after treatment in these animals, and then declined after the peak at 8 hr. The plasma profile of 15-methyl-PGF2alpha when animals were treated with these vaginal laminates was different from that observed following ring treatment. In pregnant animals the concentration of 15-methyl-PGF2alpha rose more slowly following laminate insertion, and the peak values were considerably less than those following ring treatment. Vaginal devices used in monkeys and humans caused plasma concentrations of 15-methyl-PGF2alpha that were generally lower than those observed in monkeys treated with either vaginal rings or laminates. These studies have demonstrated that silicone vaginal delivery systems containing 15[S]15-methyl-PGF2alpha methyl ester result in sustained and fairly constant plasma levels of 15-methyl-PGF2alpha, and terminate both 1st- and 2nd-trimester pregnancies in the monkey. The vaginal device offers the possibility for self-administration of PGs for early pregnancy termination and menstrual cycle regulation.